
URBAN GREEN INFRASTRUCTURE FOR A 

CHANGING CLIMATE

Nancy D. Rottle, FASLA, Associate Professor

Director, Green Futures Lab

Department of Landscape Architecture

University of Washington 

Seattle, Washington

Green Gardening Workshop:  

Resilient Landscapes for our Changing Urban Climate

October 21, 2015 



Houtan Park, Shanghai, courtesy Turenscape

Todayôs Talk:

Relationship of Urban Green Infrastructure to

climate benefit and resilient landscapes:

Å  benefit to the climate overall (mitigate or 

protect climate)

Å benefit to humans:  adaptation to inevitable 

climate change impacts



Todayôs  Talk:

1. Climate change predictions for and impacts to PNW 

2. Urban Green Infrastructure Systems

3. Green Infrastructure for Climate Mitigation and Adaptation 

1. Strategies for using Green Infrastructure for climate and human 

benefit

2. Some Principles and Resources



Projected Surface Air Temperature Increase, 1960 to 2060. Courtesy of NASA.

1. A Changing Climate



NASA Earth Observatory

Scenarios predict increased temperatures of between 

1.1° C to 4° C by the end of the 21st century, depending upon 

future greenhouse gas (GHG) emissions.



Pacific Northwest average yearly temperature projections (2013) 

for low (blue) and high (red) emissions scenarios.

UW Climate Impacts Group 2013



Predicted PNW Climate Change Impacts Related to 

Urban Landscapes

1. Increased temperatures, summer and winter
Åhotter summers with ñheat islandò effects and ñheat wavesò

Å more soil evaporation, higher water demand

Å less snowpack for water supply  

Åñclimate envelopesò move north / up (150km per 1° C annual temp)  

Å Stress on urban plantings

Å Stress on species adapted to native ecotypes and past weather regimes

Å temporal and process changes, e.g. pollination, seed setting, dispersal, match of species 
to food source, etc.

Å problematic water temperatures for salmon, etc.

Å Reduced biodiversity

Å Regional and traditional culture identity implications, e.g. salmon



National Arbor Day Foundation

2012 

USDA

Changing Plant Hardiness Zones



Predicted PNW Climate Change Impacts Related to 

Urban Landscapes 

Å Increased temperatures, summer and winter
Åhotter summers with ñheat islandò effects and ñheat wavesò

Å more soil evaporation, higher water demand

Å less snowpack for water supply  

Åñclimate envelopesò move north / up (150km per 1° C annual temp)  

Å Stress on urban forests, species adapted to native forests

Å temporal and process changes, e.g. pollination, seed setting, dispersal

Å problematic water temperatures for salmon, etc.

Å Reduced biodiversity, 

Å Regional and traditional cuture identity implications, e.g. salmon

Å Stronger winter storms, wetter winters

Å  spring flooding, stream erosion, bank undermining

Å  windstorm damage



Predicted PNW Climate Change Impacts Related to 

Urban Landscapes
Å Increased temperatures, summer and winter

Åhotter summers with ñheat islandò effects and ñheat wavesò

Å more soil evaporation, higher water demand

Å less snowpack for water supply  

Åñclimate envelopesò move north / up (150km per 1° C annual temp)  

Å Stress on urban forests, species adapted to native forests

Å temporal and process changes, e.g. pollination, seed setting, dispersal

Å problematic water temperatures for salmon, etc.

Å Reduced biodiversity, identity

Å Stronger winter storms, wetter winters

Å  spring flooding, stream erosion, bank undermining

Å  windstorm damage

Å Summer droughts
Å less water available for irrigation, hydro and fish;  food and urban greening 
implications



Predicted PNW Climate Change Impacts Related to 

Urban Forests 
Å Increased temperatures, summer and winter

Åhotter summers with ñheat islandò effects and ñheat wavesò

Å more soil evaporation, higher water demand

Å less snowpack for water supply  

Åñclimate envelopesò move north / up (150km per 1° C annual temp)  

Å Stress on urban forests, species adapted to native forests

Å temporal and process changes, e.g. pollination, seed setting, dispersal

Å problematic water temperatures for salmon, etc.

Å Reduced biodiversity, identity

Å Stronger winter storms, wetter winters

Å  spring flooding, stream erosion, bank undermining

Å  windstorm damage

Å Summer droughts
Å less water available for irrigation, hydro and fish; food and urban greening implications

Å Heat Waves and Smog (VOCs) 
Å   cardiovascular and respiratory deaths



2. What is Urban Green Infrastructure?



What is Urban Green Infrastructure?
Green Spaces that perform environmental and human services 
in cities  

climate.chicagowilderness.org



What is Urban Green Infrastructure?
Utilities that use natural forms and processes  

www.uswateralliance.org



Urban Green Infrastructure:

http://www.phillywatersheds.org/

LǘΩǎ ōƻǘƘΥ ƎǊŜŜƴ ǎǇŀŎŜǎ ŀƴŘ ƎǊŜŜƴ ǳǘƛƭƛǘƛŜǎΣ ŀǘ ŀƭƭ ǎŎŀƭŜǎΦ



6 Green Infrastructure Systems

Social:  
community & open 
space

Biologic: habitat

Hydrologic: 
5 waters

Circulatory: 
active and low-
impact transportMetabolic: energy, 

food, & closed-loop 
cycles

Geologic: soil 

conservation 
and hazard 
avoidance



Community SpaceSocial: Community and Open Space



Low-Impact MobilityCirculatory: Active Transport


